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The invention is for a catalyst system for polymerization of olefins using an ionic mettallocene catalyst 
with aluminum alkyl. The metallocene catalyst is an ion pair formed from a neutral metallocene 
compound and an ionizing compound. The invention can be used in any method of producing ionic 
metallocene catalyst. Use of aluminum alkyl with an ionic metallocene catalyst eliminates the need for 
using methylaluminoxane (MAO). Catalysts produced by the method of this invention have high activity. 
The invention reduces catalyst poisons which cause low activity, no activity or uncontrolled 
polymerizations. Polymerizations using this catalyst system are reproducible and controllable. 



http://l2.espacenet.com/espacenet/abstract?CY=ep&LG=en&PNP=EP0426638&PN=E 03/07/22 



Cited 

Documents: 




Abstract 



Data supplied from the esp@cenet database - 12 



©Int. CI. 5 

C 08 F 10/00 
C 07 F 17/00 
C 06 F 4/602 



mm* 

MFC 



®b*s$#s*jt(jp) ® # & aj is ^ §b 
n&fft &m (a) ¥3-207704 

fffiSS*^ ®&m ¥ric3*(1991)9/UlB 



2: 



8619-4H 
8016-4 J 



95 « 



©Hi SB A 

©ft a A 



®# SB ¥2- 288600 
@& K ¥2(1990)10^298 
@1989¥10^30B@*H(U S)®419222 



a > * jl — a: > 



•y K 



7> V * ^feSx #177058 1 jl-x h :/ • >r> h*5 
K7^^- 16615 

r> »; a^*ii7-*^;*W775467i'>x^y k • x h- 

> u V 2/706 

T> V *^S7'*^X^752215 r 7X • 
X 410 



99 10 * 

J . [»§HO€W] 

2 • (ft* 3**oKH] 

J. a) TJlUnr^t^t* l^7T/i 

u , 

c ) : £0»«i: 7^ ; - i, 7 ^ ^ yl' - t 
U7 ^ vfi^fttfi^ti, fit 
- ? at/u*^** — last 

ACR j 

[ * * , Ett^»yv, HI * * t K U K > T ^ 

£Rt*JSJ--r<>afcOT*>J: < £ o '> < £ * 

<0 4> O T l!> 9 , *fc>*n«rV#4»te/*D«e> 
<b * * B M 4 * > it ft £ lb * £ * * n * 4 * > 

2. * ) > ' b * v * ft . at/ 



* * A, T 9 , ffi L 

T A- 5 ~ * i7^ + ^3)>-ftA 

AfiC , 

t a * , an^oy^ MX. fcKU K , T * 

fCp,MR # p-.]*lA]- 

[CpjMR'p-.]* II / 9 o * V n + it > 

li fl: A •> * n y * V jl - a, t h 9 » * C p 

TjliVIRtfJ^lTfc?), R * tt fc K U K , 

d y y , T * KXttt Ko*>u^jtit*- 
0. *R"i*n--r*JlttoTtJ:<,.fiL 
I^OR'/iltttt K»J FfftDs p # I ~ 
4 T * 9 , *Lt[A)- li 7 - t '/ T |) 6 ] 
*>4;Ty*tT*>a, 



3 . ixmnnm cc am) 

< voi^(Of:«<o$ft?nft:> 7 o * v a* I* * 

* v » 8 a * ft y * o * y <t & a </ * v <fc <t 
&*^f;4fi?ni'f * 58 li 4 

* y tt / * o -t >tttt4»fit6^f n^^^efe 

i\,T fi* < s * V > (MAO) * J8 V* 6 #1? i>* 

•c *> a . * a a i± tt « tt « *ettxii»»-c** 

^t^Hlie:tl»ift«t«f^ ******* 

7 * ? * v 9 tf£#T*> *„ BlliWnc»«l=4B^ 
ft is ififru fi 7 ^ ^ f* *y ?i o(to^5R oii 

7 << V 9 9 TV 9l6*SiKXVk&ZtH. 
^^tt»*ffl^5 fl f- - ? z> + V 

Cp* 2 M-K ♦ CC][A] - Cp'^K-RCA]- + L[C] 

R - r yu * yu 
L -Ett^ 
CC 1- -h > 
[A)-T~7t . 



?SI»1¥3-2077U4 (2) 

J^flg. BP*T-< V* 9+ % J 9. *>*J*9 9 

7 4 V 5 ^ + V 9 # V -f n *f U > 11 * £ K H — © 

fc*tt*£«fi*K£t;. 7 * V 9 9 *V 9 *V7 

d tr u > a*& 

Ill 

t * v * ? * ? * «j r o tr u > it . # s ( # 



A + * > T *> * . 4 * > & <t + to*> * + * > [C ) 

~ * > [A 1 liEfflUfc^f, <i' liAf * v 
/ * □ t •/ t » < i: if E 1/ 1 ^ 5 , 

I l^Rft - CO^ttli r * *• * > tt v? •> ^ o *< 

x i A- y' ^ 3 - <? a (IV) 7i^;',tt^j , 
M . iH 7 v (Bochnann) * L . M . ^ ^ V "/ 
(Wilson) „ J.4n.' V^aUV (Chen.Soc. 
CoBoun.) , 1610-1611 ( i 9 8 5 ) : 

f ij + it v tt T /u * /u t' x ( * 7 o ^ v * v i 
^u) * ~ * * # J . M . JH 7 -ar V , L . ? 4 A- 
V > ( »i 1 son) , * >V 1i S / 9 x ) V 9 ?>. ( Or e a no 
aetallics) .6,, 2556-2563 (I 98 
7) ; ii + it v & T A- # * t' X ( > 9 o K y 9 V 

* * > » <* k * t* a # a s £ ^ m . * 7 

V (Bochojann) , L . 9 < * V > ( Wi lson) , 
**^/>*'J7M, 7i I l 4 7 * I l 5 4 
(l 987) i:nt«*?nt^4. 



26 



3-o7^*l*«277.003^Us 9 - + 

- ( Turner) O y T'o P v<tft^J:^tllft#n 

SJ&«H:-?v*T<0W3t*cH*£. t* * ( * o 

ex ( •> ^ o K y ^ ■/ x - ) /v 7 ; «? a •/ / f 
^+N.N-^/*-A/T;'J-n^ (7,8- 

*Vr*#\r-Y') 3 '< f - h (ID) 

— [Cp.HfHel ( B] + CH.+ N ,N - v>f A,7- 
SI V . 

© U [B) IUJ-'^a,/*-?'/?*.-!!? vt 
<> * . 

3-o^^»* 2 7 7,0 0 4 ^ii, * - * 

w> T if 3t K B8 + 6 . if * ( -> ? o K v * v i - 
a.) & H ft £ , SKft^-to^ett^fc^niS 
fcj k K ffi; f * **-;rvRtf£KXI*&*tt<f *- v 

C tT* *„ 

E G * J6 91 © g W ii . ypl-Wb, /V *K - O 
7 '5 ;n7;^^^ffltiZ tT*5, 



?} 151^3-207704 (3) 

7;l/^U7xrA/) * * + t' X ( ^ ? O ^> * 

[Cp,ZrIe][BPh 4 )+ CH« + r V (n-^f^) N 0 
rob ;'ftKJ6<DB«ife1&l</l>-f *M (7 ; » 

r*^, < ^>frit* + * vizetfc-r * w t 

tttt«<S:ttS*88AC7 £ > *«£ * * © * » I* * 

«-#**S&J . R.R.^aoV* (Schrock) . 
P . R . i- * - ^ (Sharp) . J . T A • * A • V * 
(An.Ctiei.Soc. ) 1 0 0 (8) , 2389-23 
99 ( 1 9 7 8*4fl) trfl^ $ ftTi** 0 * * 

***ftfclT/**r*2/+*>' (mao) 

* tfrBfcl*- * C £ T * 5 . 

ZfcttftggaBftl*. > f ^ 7 ^ < / * t v » 

:nf>« R «6 B fc> (* * 7A-S~*AT/u* 

M « * fll r K % 7/u*-*7AT***-*i*7. 

* IS E t* * ;-**7*w 
l tt b« r i* 7 <r '/w«*ttaa*oj:7«^tti: 
fflv^Mtt»cnt6. r^; - 9A7^*^H: 

>tt> 5' Dtyj»ttff)ff«Ti::n«:IAt6. 

^ n if y : * * V <t ft -fr : T*ii*AT* 
*A,fl)^:^itll 0.5 : 1 : 0 . 5 ~ 5 : 1 : 3 5 



0,'fft L< ttO .6 2 5 : 1 : 1-5-1:5: 
1 : 77, * 4> IF * L < 14 I : 1 s i « H f *> 

^ - ? r b ? * X (^'/^ 7^t^7*i^) 
u - h(-fi^ Cp.MRp O > * o * y <0 > 

Cp,«P*lC*][4»] - [Cp,IIHp-,)*U«]-*»lC*] 
(B t C p 14 f s 9 ° < v * i - a, X 14 ft * *> * 0 
K v 9 V i - A- T * 0 , Mli»m, IV. VXliVI 

m(o^it^9, r i4 t k u k , ^ o y > * r s 

K X li * Kn t'A'StfcO, p 14 1 — 4- ^ 
^ _ y 0 > C'ttrtArf-^A. *• * y ^ * 
a* X<4*A-*-*>.i»a?-*>"C*>9. A* (4 E 
ft L T t» V» « ir* 14 / * p*V*>*f-*VIS*3 

T ( C *} ( A *] (ifiliyo hV**ft«t % <f* 
V {t *< X * . ^Cpl4|5J-X^*<C^Tt»X^. 
*RttP|-t<,*nTUV. M 11 ff t U < tt 

ff f (ftgABfif^COS 5 7 4 ) 

yi5iCtHlfti^< H l * ti / * ° 

y|l<t6%t*6 2tt»^«ffl?n*. T - * v 
14 * <? » * JH6 tt *C *> 9 * ZtfffM^&fc^fc* 

f tviaot^i^n^o b > 11 > 9 o ± > 

14 L^®*****- 
n69 .o9/^RRIt 2 7 7 .0 0 4«K«a 

Cp.MR'p 



31 RH ¥3-207704 (4) 

t 9 y , * 3 i ❖ A , X 14 7 — ^i.TH. 
RlifftU<littJHB20ttO7^4^, ry 
- „ 7 a ^ a , 7^**7»J - *Xli7!l- 
ATA*yi.a-rfc«> % «<,|ff*L<»4>*-A-C<> 
6 . Cp.VRp l4ff*L<l4**^>'fc'* ( ^ h * 

fc FO -( > f - ^ ) -31 5- 

w v t' * C 4 v r - a- ) * — 0 Av^> *- a , ^ 

f-UVtX ( 4 X x - A- ) i?^3-«?Av?>f-A, 

X tt -( y / o ^ 0 f (^^oKv^^AiJU- 
1 - 7 ^ t i' - ^ ) a — ? * > A* % ft 

ff M< liifw '/k'; ( 4 v J. A* ) v A- 3 r. 

li > f o t v » f * '/ i: i> 6 < U fi tfc L Sr ^ * 

tt«^tfttt<b>fi-vx(4 h^*y«f<:ix?n 

IBicSlE-CR^-r6* <f * > <fc <fc * « > 
tv»f Lt»<. fi * » 

t«^ftftT<:*u7r/i:ftfflit6. *- w 7 * 

[ 5£ 4> * C p (4 > * a > f v * — * X li ft ft 

i,?v<>fi?x>=.A'&'ChD% ft C p li R 

I4YI**>&*-C*>9* R ' <it K o a /u fc* A* 
«t*>0, ftR ' ttR-ttHttot t J: < , 

tf) *> O T *> £ . M 14 & * U < 14 * * V , A- 3 - 
a -c *> *> . R'ilffU<liK*R20tT<O7 

A, * A ^ T »J - A % T A — A* % T A 4- A T U — 

A^C4TU-A7A^AT*>6. > 9 a -fe V <7) + 

ttBIWliJfiKI^^^'^ ( x h 7 t K 
o >f > r - A ) .;;V3i^A^> t^Xii^f ^ 

V t" X C 4 > ¥ — A ) •>* A 3 - ❖ A v 7 > f- A- T *> 

0. «fcff*L<tt C > -T - A > 

ifias^Ai'/t^T**, < * > * ft * * I* 
ff J t< 11 N . N - / f ^ 7 - 'J - i» r 

* * (<V*7A5rA-7X^AO ^ D ^ - h Tt) 
6 . 



<< > 9 v x - A/ X [J f H •> ^ a < v 9 x — A> T 

S — Cp,MR*,X I* Cp.Mirx *> > f o * v *> 

X Ji R ~ii f- h 7 7 x->u^u - h£ 

i- 5 . BPh t ttr h7 7xxA.tfi^- h7 

n * y r <> * . 

TA,$x**TA'*/ufc*-u74 > i fi ^ L , 

AtfR, <7> *> T <> 9 > IFll<ttM>t*T* 
> x ? A (TMA) XIUMf^T^i-n 
(TEAi) T 9 * ifcff*U<UM*tJt 

< li tf IV * tf) £ jR % 0ntfi-9z, % v-'a.=ix?a 

lixf-U^t'X ( r h 7 t K a 4 yfi^) A, 
* - V J* -s / * A, s xf-UVt'XC-fvrxjU) 

s;^3in^>f x u v t" * ( -( •/ f - 
*o 7 - 9 a •>* > a* a v < y •? o e y f 1 c * 

^ D K *✓ * X X A. - 1 - 7 A* it \f — A*) V A, ^ 

> a- r * . r-^vttfriLCtt^i-^ + x 

(^y^ 7 A< t ^ 7 I - A, ) # U - htAS, T 

^?^-> 4 uii_bJfi<7>a9-CJ5)0, ff i U < ii T M 
AXliTMAT fttfftKttTEAit**. 

A7A,*^tftlI0LtX«tttIDL<t^tffiU/t. 

1- Et(lnd),2r«c,/(Ph,C] (BPb*«] 

2- EtClod)»HfHe,/[PhiC] [BPh*J 
3. EtC!nd),ZrHe,/(lie.PhN] [BPh** J 

-29 



?Jia ¥3-207704 (5) 

v T *> 6 . 7JH;9i.7/muJ^tU7< y 

ft* j» * I* - ft A 

[cp.mrV.j* (aJ- 

+ s [Cp,MR - p- li A 9 v * > a + * > 

T 9 * <BLCptt«>?oKy*i?xxA*X 

VX<iVIRO^Rt*> 9, R* i± t K U K % 

0. «-R*li|flI-T<>**OT<>J:<, fiL 
1 -> O R # ft It tt t K 'J K "C 9 , p 6< 1 - 
4 f 9 , *IT[A]- tt7i*>r*6] 

T A' 4- A' , 7 !l TA-t-^, 7 A- * /U 7 U 

- ^ % Xtt7'J-JU7JU*^T*9, ***f*L 
<(i«*R6tt07^*A,Xrt7^3^->Ki» 

4. iPr(Cp-l-Flu)Zrie t /[Ph,C] [BPh* 4 ] 

5. Et(B < Ind),ZrIe,/[Ph 1 CJ[BPh* 4 3 

6. Et(H 4 Ind),ZrHe J /[Me«PhN][BPh*4] 
Et(Iftd),Zrle, li x. 1/ > tf X ( >f >«r~/U) S> 

iPr(Cp-l-Plu)ZrMe, U -f V 7 P fc? V 7 s > ( >> ? 

Et(B 4 Ind),Zrlet liif i/yf7(f }-7t Fo 

[Ph x C] [BPh* 4 ] ii h 'J 7x-^7?yV>;-^ Af 
h 7 * * (^y^7^^^7i-;V) «K U - K 
* LT[*e,PhNj [BPh**] i±N.N->>>7^7x. 

- h -e h z o 
«j>i-^*^n, ^rncow^n 



* - f 1 

7 /u*A.7i-^) o * - h 1 0 0 ■« 
y 1 0 til K IB* U • HtClnd),Zr«e, 6 0 agtr h 
a v I 0 »i K S « t . C<7)2^*>BiR*£lR 

K^B^ilKe 5 0 "CIXRS ^ o tT * x 1 

« K * - ^ 7 « * * 4 Oii^**-*'!"* 
fllRtfv^KfetraLfc. :/ o f u x 4 0 0 »£ * *' 
v<tattKit»i:t:>'/t«Al,/:. £ ft S 

6 0 9H3ttttL/:. fc^RJCOHOK. E * » * 
R«4«*t*aTi:«4 OtTl 2 B*PJJfc* 

u x 4 0 0 «4 * * ^vKtlLtUv^TKeS 

<:«ALfc. fii£;soasEii7 o *c * ^ -ch V , 

RJ&»Ort«fc*6 0frPJ«t*Lrc. 

R^«^4UK*<rJC2T*-r?4 0-Cri 2 Pi 
T^Hrlfc. UjfiUi******* CDSC) G 

MJ x f ^ 7 Jt, i - A ( T E A £ ) 0.33 
* H^tl^loRlt.SOMIt 1 0 # W « 

MJxf^T^i^n ( T E A £ ) 0-33 
$, »J Jfc , h «J — /V^^^— *>-^7^ h 7 * * 

( K V * 7 ^t^7Xl^) * D * - h 5 0 »«R 
Cf Et<lnd),ZrKe, 3 0 d i ffl W ^ * « « D <0 



»BB¥ 3-207704 (6) 

*** D 

I CO * BHi ft ^ . JS*HI«l^t, 

*** m 

w 

MJ>fJU7^i-'?^ (TMA) 0.32 5 

? U - 7 (Zipperclave) S*5psigT 

euy 1 i * x y T 5 £ » K 2* A L /I • « * 
fr 1 2 0 0 rpiTl 0 0Htt* l & • 

7^*^71^^) * o * - h 1 0 0 ag* h/l^i 
V 1 0 ai K mm U • EL<lnd),ZrMe t 6 Onit 
y 1 Q minmm I, tz. :<02 "O"0> » * * * & 

mm s * * * * * * n 4 

tt e It o . £ 80rt5*i: 5 U.. 

MJ i f a, 7 ^ U n (T E A O 0.3 3 
a U * A- % h »J ri — A, /> ^ ^ — ■) h M ^ 

( K y * 7^t^7a^^) * o * - Kl 6»sR 
t/Et(lcid) t ZrMe, 1 0 «i « ^ 5 W D « 

^SMC'tf*^*, Sit 8<0rt««lt I 0 5> M « # L 

► !)it*r^;-9A < T E A £ ) 0.66 
= y * /U , h 'J 7i;^A^'<- , )Af h ? 4- * 

Et(lnd),ZrMe, 2 . 5 * « ^ * « * * * * * «> 

^teutato/:. R£8f>rt#*j*6 0#ra«ttL 

hiJif-^TiWi-^^ (TEA!) 0.66 
*y*:/W» h y 7X-^^^A? A7 h "7 * * 

30- 



Ei(!nd),ZrMe 2 l-2 5aitJHi"*U*SeffftB 
2f 8r I- ft o /c . £fc»<0rt#«f*6 0 5* W « I* 

hMt^T^i-n ( T E A £ ) 0.66 
2 y A* % ;xz/i^^'<i7 at h * * 

( > ^ 7 t ^ 7 x - ^ ) - h 8 ng& C/ 

Et(lnd),ZrMe, 2 . 5 ag * ffl V* * M * * ft 01 II *> 
* K ffi fc . E*t*<O*S**3 0#ra«ttl, 

9* ft« n 

htJ'xf^7A.i-^A (TEAn 0.66 

■S 'J t A,, h'J ^^X-^^^^f h 7 * * 

( K y ^ 7 ;u t A, 7 x ; ;0 o * ~ h 8 ogS. £/ 
F.i(Ind),ZrMe, 2 . 5 biH ^ i U^SMA I O 

/i . £ * * # I * it jf- + . 

MJ x f ^ T A- ; x 7 A (TEA!) 0-33 
> >J >U » h »J 7 X - A- * ^ ^ - •) Af + X 

Et( lnd),ZrMe, 2 - 5 ag. (Ph,C) [BPh* J 4 ng* 
hijxf;i,7^;-n0.995 HA-, H 
T 5 3 0»Srffi^t:^««|tt<7>^&<rltiS 

*ft fll X VI 

Et(Ind),ZrM ei 2-5»g. [ Ph , Cl [BPh*, ] 2 4 »g , 

xf ^7/1^ ; - ^ 0 .6 6 i 'J * *L 

l/i. m * * * i * c ^ + - 

Et(Ind),Zr«e, 2 . 5 <Kv [Ph ,C ) [ BPh*, ] 2 4 og* 
-C £ £ 8* W! 3 0#*ft^T!3ftflno:*ife*:«>5 

* ft x n 

Et(lnd),HrMo, 2 0ag k lPh,Ci [BPh**] 8 0 og. 
T SK^W 3 O#*ffl^T*ft01flO;tft£*t*;g 



»IB¥ 3-207704 (7) 

( -< v * 7/U^"^7i^A.) # o * - h8 ag& C/ 
EtClnd) a ZrHe, 5 eg *: ft ^ 6 U * * ft flf X co # & 

it ft * . £it:son«i««r 3 o#raif*L^. 

te***I«itjj*-f-. 

Et(Ind),Zr«e > 5 ag. t Pb , C ] [ BPh* J 8 eg , h 

E £ « 2 0»t«^tS?»«IO^ttt«Sl, 
. te*l*I»<"^t. 

xi*m x iv 

Et<!nd),Zrlle, 2 . 5 ag. [Ph,C] [BPh**] 8 ag, 

h ij *f *7*i; nfl .6 6 5 H^, t L 

U /t . «i#*3&l3c<'^1-. 

*ft 01 X V 

Et(Ind),ZrMe, 2 . 5 og. [Ph .C] [BPh* 4 ] 4 >(« 
)> U x *> A* 7*4->a0.6 6 ; ^ L 

-C £ £ W 3 0#*ffl^T*«ttll <7>;*flt*tiig 

Sift « X VI 
SSftfll X X 

EtClad),ZrMe, 2 . 5 ag, t«e*PhN] [BPh* t ) 7 og, 
«igU. IS * * * I &i~7jk-f . 

nn 91 x n 

Et<Iad>,Zr«ei 2 . 5 ng, [Me , PhN J ( BPh* * 1 
7 . 0 ag. hiJifA,7*;in0.66;'Jt 

* * iK L * . J6 * * * I «K ^ t" - , 

Bft W X IB 

hy&f-*7JU§^9/» ( T E A £ ) 0.66 

* V * A- , N,N-^>f^7-'J-7Af 

* * ( "< X * 7A*5fA'7i — AO # o * - h> 

7 . 0 agR C/ Et(lnd),ZrWe, 2 .5 Bgtfflt^tt^ 
*J60I1I KftO/-. ££»tf)^£4fr*2 5 

Hi tt L ft • 8*i»l$i:^t, 
*ft« x x m 

hUif-ywr^i-^A (TEAf) 0.66 

* 'J * a. s N , N - / f A- 7 i y .=. * i» f h ? 



* * 7 A, ^ A, 7 i - ^) # o * - K 

3 . 5 agR tfEt(Ind),Zrlie, 1 .2 5 ag* ffl 5 U 

3 o#M«#bfc. ia * * * i a^^t, 

X IV 

EtC«nd>,ZrMe, 1.2 5m, [ Me .PhNJCBPh*, J 
3 . 5 eg, h'Jif^T^Un0.66J H 
a, s * U X E£*M 6 0 # * « T gttffl I fl* 

Et<lnd>,ZrMe, 0.6 2 5.1. [Me , PhNjf BPh*. ] 
1 . 7 5 ag» hiJxf^T^i-^^O.eet'J 
* UtRC^M 6 0 & ±m^X%m9i n co 
* tt >fi L /: . ***** I • 

^ jw - / 4 : 

$MfH X X VI 
iPrCCp-l-FJti)ZrMe, 4 0 »i, [Ph,CHBPh*»] 
60o{> RtffiflSlfrW 6 0 # *« ^ T * * « I "> 

Xttffl x X VI 

EtCB.IndOiZrHei 1 5 eg. [Ph , CllBPh*. 3 3 0 
agt R IfRfCBfM 6 0 * T « I # 3; 
|» Sg L fi . tt***M* 

x x n 

Et(H<lnd),ZrMe, 2 0ag. [Ph ,C) [BPh*. J 4 0 
eg. R EE* M 6 0 * ffi ^ X I 

* * & u * . ie***i*K^-r. 

X x x x m 

EiCH.Ind^ZrMe, 2 0>l, (Ph ,C][BPh* . ) 4 0 
tg* Ht;RiEB?H5»tffl^t5[««l^^ttt 

SJfcfl X X X IV 

E t (H « I nd) »Zr Me s 2 . 5 >g. [ Ph , C ] t BPh* . ] 
8 . 0 ag, TEA* 0.0 6 i 

M6 0#*ffi^TXa«no:*tfc**tigLfc. « 

* * m i * k * t . 

Xttff XXXV 
Et<K 4 lnd),ZrMe, 5 0^ [ Me . PhNl [ BPh* . ] 
4 0 ag, RC/Rfc^M 1 2 0»*fflv*T**«n 



3-207704 (8) 

iPr(Cp-l-Flu)ZrMe, 6 0 ag» (Ph»C) [BPh* 4 ) 
1 0 0«g. R 1/ E £ * M 6 0»<rffl^T*»«I 

* jbm x x va 

iPrCCp-l-Flu)ZrHe, 6 0 at* [Ph »C] [BPh* 4 ] 
10 0 ag* h»Jxf^r*Un0.16i'J 
**RtfRlC»*ra3 0#*ffl^TX*«BO;*& 
t*>Stfc. f6***I*K^ + . 

* ft* X X S 

• Pr(Cp-l-Flu)ZrMe. 6 0 ag, [Ph iC3 [BPh* » ) 
10 0m, h ijif^T^; - a0.4 8 ^ U 

**Rtffifc*M6 o**ffiv*-c**«nco:*fc 

* *t iS U « 16 * * ** t » I* ^ t . 

£tt 01 X X X 

iPrCCp-l-FluUrMe, 2 0 ags [Ph»C](BPh**l 
6 0ir hijx**TA,S^*A0.l65U* 
/wRtfK£»*ra6 O^fc^^T*** 11 ^^** 

* ss u * • is * * « i ss^^-r. 

y - 7* 5 : 

$ fcfll x x n 

*HfiW X X X VI 
EtCH*Ind),ZfMe, 2 . 9 C Me , PhN ] [ BPh* ♦ ] 
9 • 2 Bg« T E A £ 0.6 6$'J**'RtfKI&»* 
M 6 0fr*ffi^T*J6«D*>:tfi£*liigbri, tt 

* * it i « c * r . 

O (73 -c 6 . 



15 3-207704 



m 

mm 



.C J~\ /""\ *S 

a. <^ tanncoM^eow^i 

— O O O O O Q <*M 

— — — — . — ui n in (O to <s ic tc n < 



CM CM JS I 



^ Lrt Cnj *r> to tA <A in U) U) 

» o o o o o o ✓ ni/5M<o^^rt(nn( y »i»i 



. ^ CM 

2 § 



s s s s s 



tA 1/7 ■ 

• ct- rt 
■ r- t— r>- ^ ir> 



C - ^ - 

S3 O C5 <=» 



^ A [M 

t/> tf> m o» < 



in to (o m n - 



O O* O* IA 



V W IO (0 CM 

. w w ' - - 

Ci o S 3? i 



£ 3 



a ^> /> a «e 

o w • 



i O M O N 



— . cm o -*r 



a. ^ 



^> u-» 

B W> CM 

~ 



***** mfrflgcx?) Mace) 



l 


50 


19 


137 


2 


50 


11 


125 


3 


70 


8 


126 


4 


70 


270 


124 


5 


70* 


340 


126 


6 


70* 


432 




7 


70* 


260 


118 


8 


70 


319 


129 


9 


70 


89 


132 


10 


70 


117 




n 


70* 


377 


131 


12 


70 


22 


132 


13 


70 


51 


131 


14 


70* 


357 


127 


15 


70 


9 


132 


16 


70 


11 


134 


17 


70 


149 


131 


18 


70 


62 


130 


19 


70 


51 


131 



20 


70 






21 


70* 


106 


125 


22 


70* 


405 


127 


23 


70* 


434 


127 


24 


70 


385 


131 


25 


70 


253 


131 


26 


80 


2 




27 


70 


51 




28 


70» 


284 


116 


29 


70* 


268 


117 


30 


70* 


156 


116 


31 


50 


2 


142 


32 


50 


35 


138 


33 


120 


70 


127 


34 


70 


154 


115 


35 


50 


50 


133 


36 


70 


116 


116 



3-207704 (10) 



* ft 9fl K J: "3 T 




U 7 Of) 






* ft 19 «fc 




« m fa vl 






JR it U v 


A BD <b t) 

9 BV :fc tZJ X 


w *r © • w 


<7>*r&*£j*fcli 


HUES 


t w it. t A 


g K 4> i; I 


m ? n 6 »tt * t 












T si ' LX /• 


« C ^ V M 


K ^ ^ O ft Ha li , 


s a ft& <r\ 

tr 91 H 




Lr v O \ iKj 




t> 7t *? T 


— C *' W X 


3 fl /I • T 


/U * A 7 A i - 


*. tifv "fin 
"J «B *W 


H M ft r 

13 m Me 9 




j»t *«-r a . ft 


fin a. +■} X 


7 't 1 i — 7 


jLk 7 jL' 


li It « fc) ft -C *> 


y ^ * n 


T iL ' — i*» 
y /I' * — / 


A 7 A ^- /U- 




O • J* 7 




+ V / T Jl^ 


; - ^ A 7 /l' f ^ 


M A ji- 
C B U 


li * * * * 






t f: f> I 


, - jr it 












k ^ * ii * ft n 


<7> < CO 




<t li Jb IB <0 


ft $F * * # I- L T 




6 . * n» 


c * ft ft * 


<7>fcB K T 


, *ft9H 













*fcW<0*St&(/J!8*liUT<7> 


a o 


x 




h 


: 


1. a)7^S-7i*7A*A 


* *- 


u 


7 




> i: 
















L . 










c ) :Ott»i7*ii9 


A T 






X- 






r a 






L 




7 A- * A7^*/i- 












ACR, 












R li ^ o y ^ x R*£ % 


e K 


'J 


K 






* a , r iu a ♦ x i* 7 y - 


.V T 


*> 










< Ji 




& 


< 


t 


1 -3tf)Rli7^*^tfc4] 












CO CO T *> 0 * < ft ^ # o t V 


* 1$ 


> 


9 


o 


* v 






n 


h 


>f 


it V 


n x <b 6 , 
















0 










a X 


(1 


T 


;u 






A X 




•5 


JtEB 1 



3. >^o*>:-f^>-<tfl;^»:TA-ft-^ 
^TA^*^^*^it^0.5 : 1 : 0-5—5 : I 
: 3 5 0 <08Hi:fc^±E2O^tt. 

4. >f o t y M * vftfb*^ : 7^ i 
ATA^**O**Ht^0 ■ 6 2 5: 1 : 1.5~ 

1.5 : 1 : 77n*Bi:fcft±E3fl)»«. 



5 . > ^ a 


* > : >f 


* y it it 




to 




7 


A' 




~ 7 


A 7 A' ^ ^ ^ 


a- it a< 


1 : 1 : 


1 








±. 




4 <n 






















6 • T *» * 


- ^ A T 






y 








7 




- ^ x a ^ 


y > f- ^ 


7 ^ i - 












4 




<b »<r ? n i 




















7 . T ;u i 




^ ^ 


h 


y 








7 


JU I 


- A T ^) 6 


iiEBJO 


2> ft . 
















6 . MH^ 




















a ) ?r- v 


it * > 






> 








V 




> 9- 


^»#* 


t t 






t 


-c 








b ) 4 * > 


it 4 * * 






> 




o 






<r> * 










■c 












JK ti- U 




> ^ o -t 


> 


^7 






> 


* 





Cp,yR*p 





C p 11/ 


9 


o K V f s 




a X li ft ft 


°> 9 D 


< > ^ >* 




-AST*) 




«- C P li fs] 




R 4' o x 




J: < , M li 


an; m 


* JV H V X 


li vi » 


<r> A*x 




0 . R * li 


t K 


y k % ' x o 




7 i KX 


li 


t K o * A 


t* A 




£- R li 


R-r i, 




to t i i 


< . 


ca l l o <o 


R * f! 


it li t K 


'J 


F T k 9 i 




T p li i ~ 


4 T ^ 


5 ] 










(7) CO T 


0 . 










t '/ it 


^ * > tt 


<b 


£ * I** S 


7* o 


h v Sr * *r 




^ ^. ^ 7 




, ^- + V - 




X li ^ a- * 


- 7 A f- 


^ y * * 










^ v ft 




it 






V it & * IC 




li 6 < 


L 


^ E t*- r A o 


ft ^ W > 



JbE 1 CO 



34 



9. 5ru7*va;^o<ruvTA*J:ie8tf>:fr 

10. R*Jft*»2 0i-cc7>T/u*/u % r y - 

7^^M^4fiff^c,ig|R ? nii:£7 0^1fe. 
1 i . M ^ f ^ X , ARi;^7-^ 

A*>f,***M^*iR<*n*#ivi*^&*T*,$ 

iEI 0 (?) * . 

1 2. M*«^7s9AXli'/^ = i9 

-hsa i j num. 

vtf* (f h nK o < vf;4^) A* = — 9 A 
*J j .+ * % x u V t" X (4 -r — ) ;U 3 - 

U *S t + A, s 3. + \* > € * { 4 V T - A*} 7 

— A y y & As Hi tf *i V 7* a £ *) 7 > ( •/ ^ a K 
^ v j: - /U - I - 7 ^ ^ k - ^ ) v? = — 9 A 

14. << * v <fc 4 *- y ft ft <& *J h y 7 ;x 

^^^--)Afh7+X ( V ^ 7 A, * A, V 3- Z- 
CpjIIR'p 



[ 4* , C p li •> ^ n 


K y * - 


>u X I* « » 


■> 


^ d a; y ^ y i ^. 


£ T ft> *? , 


«■ C p ti R 




t i R /x o t t J: 


< , M fi K m 


, IV, 


li 


VI JR<0 X * 0 


, R ' <i t K 


a t} A, t' Jl, 




■C *> D > & R ' it 


W - "C 4 ft 4' 


-o x b x < * 




L T p li 1 - 3 t 


h i> } 




<ry 


T<i51El 6 O 


* fc. 




i a 


. M 0S * * - > « ✓ 




(f 7 — 7 


A h 




n * * IV ft <n 


& a -c *> s 


JbSS i 


7 CO;* fife. 






1 9 


. M * A- => - » 


A -C *> 4 -b£ 




2 0 


. R ' «:«t * ft 2 


o i -r o r a* 


* A. % 7 U 




T Ar T — A< ^ 7 A* 


# ^ 7 y - ;u 


St/7'J - 


^7/1/ 


* *> & h ta s m * 




IE 7 <7) ^ 



ftfifl^ 3-207704 (11) 

* - h f *> 5 _L £ I 3 <7> 2f & . 

1 5 . Mff^ 

a ) 2! 3 * # fit X li # f? gq * C a ^ t % r o h 

*f L J. O * X , \s A, Zl ZL i? i,JK//x7 1 

£ it o *a * t lt3lj«t6t-*- 

A, T i5f 4 /> < £ 1 00»20ft^*t- 

<?tf6<7)K+ff*ttMxea) f O £ « * 
Hi *• L , * U T 
c) 6; t± ft* « * > X 6 b ) **<?0>IKigfttt&a 

2 1. >^o-t?y<7)4 3 tt>f-^$|*<**«^5u 
vt'X < r h * fc Ko>fvr~iu) a - ^ 

> f- A- Sl t/ * u > f ^ ( * ^ - ^ ) 

- •? a s? > n, d , ^ ft 5 «r ^ t> aft ?niiE i 

22 - K I «<b**««xf »/ '/^^ ( ^ > ^ 

;W) IL 3 Z i> A y' > f ;U T * 5 ± E 2 lCO^ft. 

2 3. »2<0jt^*iiN,N-y^ji7-'J 

* - ht*6 _t£ 2 2 <r>?$tk. 
2 4. Mtt^ 
a ) -«5£ 

Cp,lfR*,(R'X) 
f^** 3 * C p li •> ^ o ^ v ^ * - Ar X li • A 

y^oK^f y'ii^TJ!, (), MJimm, IV. 
V Xli VIKO^JSTI) 9 x XU^oyy-c*> 

<T> 'y 7 u * V * > - ^ A a ft # «f t , 



iZ X h v 9 a *< y 9 <& jl z. & ft ft # & h 

<dx-xur-4 * ✓ <n gi $ tk $ * *r + * 

Ht 
c ) -fist 

[CP.MR ' 1* (BPh.]~ 

25. a) ^Df/Mtt, at; 

b) TA'i-nT^^K 

r A' ^ - 9 iTA,^jMi- Ha*: 

AJ2R, 

*RliR-t^R<cox ^ J: < S. ^ 4> < £ t> 

1 otDRiir^ + ^tfc^ ] 



3-207704 (12) 

[*4>* CCp a «R'p-.)* tt M o t v » f t v 

tt*ft->*o'<>'* i - ^ r I) o , #Cp 
(i |sj — -c t -H t -fc * < , M*5»m, iv. 
v X ii vi * <o & ft r *> o , r • tt t k y K , 

/v □ y v % r 5 FXlit K o *j a- f /u £ T * 

loOR'/iltlit F'J FT*9, p * 1 ~ 
4fH, * U "C [ A J - «7i*vt»fii 
(0 4 t V <f T Jl) 4 , 

26. R^«*ft20ttOT^*;K 7 >J - 
a- x ta-^^a,, 7***7U - ^R(f7'J - A 
7iu*JU*fett6W*feiBtR*n&.LEl 3 co * 

II. 

2 7 .'R*1K**B *tfl)7JW*/uXU7*a 
* -> 3t VMi i* * ft 1 0*t«7!l-*Tfc*lE 

2 6 o&m. 

28. M tf« * 9 * , i ^ - ^ i J [/ 7 z 
^*^*#^«tt*n*#ivi*<7>£ft-c*>s 



±E2 7 OA***. 

2 9. >*o-eve04>tt>*-*R*tta«x*u 
v t" x (f h ^ t Fo-f vfi^) ^ ;u u — 

& * + a.* \s y \i 7. '/t-jO ^ a. ^ ^ 
9 a 4* / * * » jl u- v t' * C / v r — AO 7 

z<?i'^f^&^'f v/ne'jfv c ^ o *< 

y * ^jl-^u- 1 - 7 yi- t U - * > v A- r> ^ ? z. 
ft. 

3 1 . T A- i ^ "7 A 7 A* 4- A- ^5 h U x ;t- 7 

tf>ea*K?n6J:JS3 o <o « « . 

3 2. 7^ ; i 1 ? ^7^*A,^ h 

S-*A-T*>6JblB3 l <o » tt . 

# I* ffl « A 7^^-f-^/o>---^v3- 
u - f- y K 

ft a A *M± 'h BB A ¥ * |gg$ 

W * -36- 



